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Abstract of GB152113Q 

1521130 Selective electro-plating, etching or electro-machining STANDARD TELEPHONES a CABLES 
Ltd 30 Nov 1976 [2 Dec 1975] 49405/75 Heading C7B Conductive workpieces are selectively electro- 
plated e.g. connector parts mounted on a moving band, by at least partially immersing cathodicaliy 
connected workpieces in a plating bath e.g. Ni and Au plating tanks, whilst selectively subjecting 
immersed portions of the workpieces to ultrasonic radiation of a wavelength shorter than the shortest 
dimension of the irradiated portions so that no cavitation of electrolyte is produced. The ultrasonic 
radiation may be generated from a lead zirconate/ titanate Piezo-electric transducer driven from an 
oscillator via an RF amplifier, the transducer resonating at the oscillator frequency; a polymeihyl 
methacrylate lens may be mounted in front of the transducer, The process is also applicable to selective 
eiectro-machining and etching e.g. for producing Cu printed circuit board. 
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PATENT SPECIFICATION 

O (21) Application No. 49405/75 (22) Filed 2 Dec. 1975 
<W (23) Complete Specification filed 30 Nov. 1976 

(44) Complete Specification published 16 Aug. 1978 
H (51) INT CL 2 C25D 5/02 5/20 C25F 3/02 

(52) Index at acceptance 

C7B 120 55M52 209 303 327 722 727 AL 
I""* (72) inventor MILES PATRICK DRAKE 



(54) SELECTIVE ELECTRO-PLATING, ETCHING OR 
ELECTRO-MACHINING 



(71) We, STANDARD TELEPHONES sonic frequency, said irradiation locally agitat- 
AND CABLES LIMITED, a British Com- tog the electrolyte, the frequency of said 50 
parry, of 190 Strand, London, W.C.2., irradiation being sufficiently high to ensure 
England, do hereby declare the invention, for that substantially no cavitation of the electro- 
5 which we pray that a patent may be granted lyte is produced. 

to us, and the method by which it is to be According to another aspect of the iavea- 
performed, to l>e particularly described in tion there is provided a selective electro- 55 
and by the following statement: — plating or etching apparatus, including a bath 

This iaveatioa relates to dectromaehining, for dectrorsacruning, dectro-plating or etch- 

10 and ft) sdective decSxopIating or etching of sng, means for providing electrical connection 
metal ions to or from an dectricaiiy coadac- io a conductive work-piece at least partially 
tive work-piece. immersed in the 'bath, and means for Jiradiat- 60 

Selective dectroplating of work-pieces such tog a sdected immersed portion of the work- 
as dectrical connector blades to provide con- piece with sonic waves at art ultrasonic fre- 

35 tact making areas of a noble metal (Le. one quency, said irradiation being effective to 

of the metals such as gold, silver, platinum, locally agitate the eiectrdyte. 
palladium or rhodium which are used for The ultrasonic field is spatially defined on 65 
canmct-snakffig surfaces) to a controlled the workpkee drier by imaging or shadow- 
thickness asjd'nrea ddtotoosi is of increasing Lag isrchtuques or by focussing the sound 

20 importance for the econonjic and efficient wse energy m to m area of the work-piece sur- 
al the gold or other contact messL In such face. Is order to achieve the remiired defini- 
pSattog cfperatiof-s dtp«at;oa of the metaj is don the ultrasonic radiation must be of a high 70 
restricted to a < gon of the work- enough frequency for the waydengtfa Eo be 
piece to save materials Bim s > [ < 

25 accessary to etch selectively past of a work- the reouired resolution unless a dosdy fk- 

pfeoe, e.g. is dectro-niadiiaisg operatiosss, ting mask is employed. This means that: the 

Presets! ssdhmques involve dtber masking or waydertgds should be shorter than the 75 

puruai immanoa of the workpiece in the &bm limes > the irradiated portion, 

plafis g is sti btog sohitk i, la aqueous solutions the wavelength ©f ultra- 

30 The rase of & plating or etching process is sound is gives* approximately by the espres- 

siSiiaOy Itostosl by the diffusion rate of ions sioa X -~ x i f s ram where s is the frequency is 

across the metis ' « fts boundary. Hie- Mil*. Hence for good defiaitioa to the 1 ssm 80 

diffusion or transport rate of the ions across range frequencies greater th&sj 1 Mil, are 

the bouadsry may be increased by agitation required. Furthermore, at such frequencies, 

35 of tiie electrolyte to she boundary region. A cavitation, does not '.sxur at the energy toten- 

fcuowa method of providing this agitation is sities required so that strong agitation, by 

to irradiate the workpkee and the surround- acoustic streaming may be achieved without 85 

lag ekctreiyte by vimsmc radiation. 'Hiss the risk of cavitatiosj erostoo, 
method, whilst etsbanctng plating or etching, An embodiment of the invention will now 

40 is hofsrever aea-sdective. be described with reference t» the drawing 

Act-csdasg so one aspect ©f die savesnoa .tccompattvtag the I < seo&ation 

thers is provided a process for the selective which shows an ultrasonic selective dectro- 90 

sabaamseas of the transport rate of toes piatiiig/etchtog apparatus, 
across a metal dectrdyte Kxmdary darkg aa Keferrir,* t die draws sg, t ; ant paralld 

45 deces^sacMatsg dectfo-ptattog or etching bad ^rconate/ti^natc transducer 1 famm&g& 

operation wsicl process iadades irradiattog is a watertight polyssetsyl methacryiate box 

at least a portioa of the botsndary with a 2, immersed vertically to a gold psatisg bath 95 

IscsBy intense M& ef sonic waves at ultra- 3. A poi.ymethyi methaerjte ie® 4 & mtwn&d 
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in froot of the transducer 1 such that the 
ultrasonic radiation generated thereby is 
brought to a focus 7 era from the less 4. 
A strip 5 of cleaned nickd-silver, 0.5 cm 
5 wide, is immersed in the electrolyte such that 
the ultrastsak radiation is brought to a focus 
at the face portion 6 of the strip. A platinised 
titanium grid 7 immersed in the bath series 
as an anode, 

10 In operation, the transducer was energised 
at 1.1 MHz and the strip 5 made cathodic to 
3V. After 1 minute the strip was removed 
and washed. An area 6 of 4 mm diameter on 
the transducer side of the strip, was gold- 

1 5 plated to a thickness of 12 p, while the rest 
of the immersed strip was plated to a thick- 
ness of 0.2 — 03 m. 

By the use of higher potentials applied to 
the workpbee, the preferential plating may 

20 be carried out at much higher current density, 
enabling, for example, 2 ^ of gold to be plated 
on the spot in 20 sees., with 0.1 — Q2 p else- 
where. 

The transducer may be driven from an 

25 oscillator via a radio frequency power ampli- 
fier. The transducer is preferably resonant at 
the oscillator drive frequency. 

The transducer 1 may advantageously be 
prepared from a plate of pieza electric 

30 material ground to a thickness corresponding 
to the desired frequency. In a typical con- 
struction a transducer may be formed from a 
p&te of lead srirconate/titanais PZT material, 
eg. Channel Industries type 5400, ground 

35 to a thickness of 0.080 inches 4- 0.0O05 inches 
corresponding to a fundamental thickness 
resonance of 1.0 MHz. The plate is bossfcd 
to one face of a resonant afctaMum alloy bar, 
the opposite face of whit h i wtsied t he 

40 plane side of a pjsrto-cesvex pdyxaetfeyl metfe- 
aerylate km. This material is marketed water 
the Reggterad Trade Mark. Pesspex, The 
assembly is then mosmied est a Perspex trough 
ami sealed to form a wafer-tight abstraction, 

45 tlie pie3K3-dectric dement isaving an air back- 




contact to the PZT plate is made 



through the trough and cowpkd to the plate 
50 and to the dussssKum alloy bar. 

The Mowing example illustrates the 

Example 

A transducer assembly eraoprismg twelve 
55 transducers of the type prevsosssfy described 
wss mounted in a gold piating tank of a red 
t» red partial kwavarsim automatic plating 
machine, la such a machine connector parts 
moused an a band are moved cssatirusously 
60 through dbsaisg, aickd plating and gold 
plating tanks, 

The transducer assembly was adjusted so 
that the ultrasonic energy was focussed is a 
line across tise region of partiaOv immersed 
65 connector parts where the feackesi gold 



deposit was required, i.e. the contact area. 
The solution level was adjusted so that the 
contact area was just submerged. The trans- 
ducers were excited at a frequency of 1.0 
MHz at an input power of 67.5 watts per 70 
transducer. 

Connector parts, after passing through the 
standard pretreatisant tanks, were run at 
2 ft/min through the gold plating tank con- 
taining Engelhard 86 HE gold plating sum- 75 
tioii with a gold concentration of 4 g/litre. 
Platinised titanium anodes were employed 
and a current corresponding to a density of 
4 amps/dm* of immersed connector area was 
passed. The connector parts were in the gold 80 
tank for a total of three minutes. 

On removal from the tank the coonector 
parts were found to have a thickness of 2 
micron of bright gold on the contact area, 
0.5 micron on the reverse side and 15 micron 85 
above and below the contact area. 

This represents a considerable gold saving 
over conventional gold plating processes. 

The process is not of course limited to 
electroplating. As the action of the focussed 90 
ultrasound is to increase the transport rate of 
ions across the metd/deetrolyfe boundary, 
the process may also be employed for selective 
etching and eleetromadsnimg. For example, 
such a process may be employed for the pro- 95 
duction of a printed circuit board from a 
copper clad insulating board. 

WHAT WE CLAIM IS :— 

1. A process for the selective enhancement 
of the transport rate of ions across a metal/ 100 
dectrdyte boundary during m deetro- 
machiniKg, dectro-piatiag or etching opera- 
tion, ! < -! ies irradia sg « 
least a portion of the boundary with a iocaliy- 
sntense field of sonic waves at ultrasonic fre- 105 
queacy, said irradiation locally agitating the 
electrolyte, the IreQiseacy of said aradktioa 
bei g .iiffk » nil !>< fe { to' s sure that s ibstaa- 
tidly no caviiatios of the eieetreiyte is pro- 
disced. - 1 10 

% A process far the selective etesrnpl&tiag 
of an electrically conductive westk-piece, is 
which a cathedicaB? connected work-piece is 
as. Sefcf parttdiy immersed in a platiag bath 
and a« immersed pesrtion of said work-piece 115 
is subjected selectively to radiatioa by swafc 
warn at m ultrasonic frequency of a wave- 
length sh .iter ihas fee shortest iimersioss of 
the irradiated portion, said irradiation being 
effective to locally agitate the dectrdyte. 120 

3. A psocess for the selective dextrojpJatlsg 
of an ekctrically conductive worit-pseee, which 
process is substantially as described herein 
with reference to the drawing acxumpanyisg 

the Provisional SpedfkacksE, " ] 25 

4. A sdective dectroplatisg m etefaiag 
apparatus, including a bath for eteetre- 
raachiaing, electroplating <sr etehfcg, means 
for provMng electrical connection to a coo- 
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ductive work-piece at least partially immersed 7. An apparatus as claimed in claim 5 or 
in the baths and means for irradiating a 6, and in which said transducer is mounted 
selected immersed portion of the work-piece in a plastics box with a lens mounted adjacent 
with soak waves at an ultrasonic frequency, thereto to focus the ultrasonic waves generated 
said irradiation being effective to 'locally by the transducer, 

agitate the electrolyte. 8. A selective electroplating apparatus sub- 

S. Aft apparatus as claimed in claim 4, and staatialiy as described herein with reference 
in vsiiicli said sonic waves are generated by a to the drawing aaxanpanysng the Provisional 
1 ' Specification. 

9. A work-piece selective electro-plated or 
etched by a process as claimed in claim 1, 2 
or 3. 

S. R, CAPSEY, 
Chartered Patent Agent, 
For the Applicants. 



drives from 
oscillator and a power amplifier, said trans- 
ducer resonating at die oscillator frequency. 

6. Aa apparatus as claimed in daim 5, 
asd in which the active dement of said trans- 
ducer is a plate of lead Kircostate/titanate 
piezo-efcctric material ground so as to resceate 
at the oscillator frequency. 
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PROVISIONAL SPECIFICATION 

This drawing Is a reproduction of 
the Original- on o reduced scale. 



